SUMMARY
Implicit memory is defined as a change in behaviour or performance, caused by prior learning, that does not require intentional recollection 1 . Implicit memories of anaesthesia are important, because they may cause postoperative psychological trauma, evidenced by depression and sleep disturbance [2] [3] [4] . Recovery from this trauma may be difficult because the memories are unconscious.
Tests for implicit memory include behavioural and therapeutic suggestions, and priming tasks. Priming tasks can be further classified into semantic (involving understanding) and perceptual (involving simply perceiving) priming tasks. The Word Stem Completion (WSC) test is a perceptual priming task that has been used in recent studies confirming implicit memory during anaesthesia [5] [6] [7] [8] . In the WSC test, the subject is "primed" by exposure to a target word during anaesthesia. After recovery from anaesthesia, the subject is presented with the first part of the target word (a word stem) and asked to complete this word stem. An increased rate of response with the target word demonstrates evidence of memory. The relative contributions of explicit (conscious) memory and implicit (unconscious) memory can then be determined using the Process Dissociation Procedure, in which patients are asked to report whether they recall hearing the target word during anaesthesia 9 . The use of appropriate target words is vital to the success of the WSC test, as culturally inappropriate, rare or very common words affect the priming rate. We therefore calculated the frequency of responses to 98 word stems in fifty postoperative Australian patients in order to establish a suitable group of target words for future use.
MATERIALS AND METHODS
With research ethics committee approval and written, informed consent, 50 male and female patients aged more than 18 years were recruited, as they recovered from surgery on the in-patient wards of The Royal Melbourne Hospital. Eligibility criteria included 1) general anaesthesia; 2) English as a first language; 3) normal hearing; and 4) sufficient fitness to complete the 20-minute test. Patient age, sex, operation type and day of testing postoperatively were recorded. Padded earphones were positioned over the patient's ears and the volume on the tape player adjusted to a suitable level. A printed sheet of 98 word stems was placed in front of the patient. Instructions were given verbally by the researcher, via the headphones and on the printed sheet. The patient was asked to verbally complete each word stem as it was presented aurally, while looking at the printed sheet. The researcher recorded each of the patient's responses onto the same sheet. If asked, the researcher was able to give advice on the spelling or existence of a word.
To generate appropriate word stems, a list of 98 five-letter target words was obtained which had been used previously in American studies (Dr C. Kerssens, personal communication). Each target word was recorded digitally and then edited with Cool Edit 2000 1.1 software so that only the first three letters were enounced and a word stem was derived.
Data were entered onto a database and frequency distributions were generated for age and postoperative duration. Summary statistics are presented as median (interquartile range) or count (%). The frequencies with which patients responded with the target word (rather than another word) were then generated. A response frequency around 0.3 was chosen prospectively as the ideal frequency. If the words are too rare or two familiar, then the effect of previous presentation is difficult to demonstrate 7 .
RESULTS
Fifty patients successfully completed the study. One patient was excluded halfway through the test, as cognitive impairment became evident.
The median age of the patients was 61 (53-69) years and the median postoperative duration at testing was 3 (1-4) days. The types of surgery undertaken on the patients were as follows: cardiac 40%, general 18%, orthopaedic 14%, thoracic 12%, vascular 10%, ENT 4% and urological 2%.
The frequencies with which patients responded with the target words are listed in Table 1 . We found 32 words that occurred at a frequency of 0.12-0.34. Only 13 of these target words were also present in the list of 32 words used in previous American studies 7 .
DISCUSSION A robust test is required if we are to demonstrate implicit memory during anaesthesia and test the effectiveness of interventions designed to reduce the incidence of implicit memory. In this study, we have generated a list of suitable target words for studying implicit memory during anaesthesia in Australian patients. To date there have been at least five studies of implicit memory during general anaesthesia that have utilized the WSC test [5] [6] [7] [8] 10 , none of which were conducted in Australia. Comparison of our target word list with a previously published American list 7 confirms the view that target words occur with varying incidence in different English-speaking populations.
Our study has several potential limitations: 1) only native speakers of English at the Royal Melbourne Hospital were included, so the target word list may not be suitable for use in fluent, but non-native speakers or people from other regions; 2) the word stems were available visually just before the aural presentation, whereas in previous studies the word stems were presented simultaneously by a computer 7, 8 . Seeing a word stem first may prime a subject differently compared to simultaneous presentation, because the aural word stem may be pronounced differently from the patient's interpretation of the written word stem. However, patients were instructed to direct their attention to the aural presentation and use the printed sheet as an aid to comprehension; and 3) the WSC test tests perceptual priming rather than conceptual priming, reflecting experience of auditory input rather than an understanding of its meaning. Although implicit memories of anaesthesia are often semantic in nature, performance on a perceptual test such as the WSC test is less likely to be affected by drugs that impair learning such as anaesthetics 11 . Therefore, perceptual priming tests, and the WSC 
